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(54) DRIVE CONTROLLER OF OIL PUMP 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive controller of 
an oil pump capable of reducing a load on the electric oil 
pump by driving the electric oil pump with a specified working 
voltage supplied thereto according to an oil temperature. 
SOLUTION: A clutch hydraulic pressure PCI fed to the 
hydraulic controller of an automatic transmission is detected 
to drive the electric oil pump so as to maintain a necessary 
hydraulic pressure PX. The oil temperature of the hydraulic 
controller of the automatic transmission is detected and. 
based on the oil temperature, the working voltage V of the 
electric oil pump is controlled and the controlled working 
voltage V is supplied. Thus, the hydraulic pressure fed by the 
electric oil pump can maintain the hydraulic pressure PX 
necessary for the hydraulic control of the automatic 
transmission, and the hydraulic pressure exceeding a 
specified limit is not supplied. 
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* NOTICES * 

. . 2ooX-zo6(>3o 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses [ especially ] for a hybrid vehicle, the vehicle which 
performs an idling stop about the equipment which carries out drive control of the oil pump which 
supplies oil pressure and is suitable for the hydraulic control of the automatic transmission in 
vehicles, such as an automobile, and in detail, when the driving source of a vehicle stops, it relates to 
the equipment which controls the operating potential of the electric oil pump which supplies oil 
pressure based on an oil temperature to the hydraulic control of an automatic transmission. 
[0002] 

[Description of the Prior Art] These days, the hybrid vehicle which stops driving sources (for 
example, an engine, a motor, etc.) automatically, the vehicle which performs an idling stop are in the 
reduction [ of exhaust gas ], and improvement sake in fuel consumption at the time of a vehicle halt 
(or when predetermined conditions are satisfied). By these vehicles, the mechanical oil pump 
currently interlocked with the driving source for supplying oil pressure to hydraulic control, an 
automatic gear change device, etc. of an automatic transmission mechanically will stop with this 
driving source. Then, the oil pressure of this hydraulic control falls, since the oil pressure for carrying 
out the oil pressure control of the clutch for transmitting driving force is unmaintainable, if a driving 
source restarts, after the engine speed of a driving source rises, a clutch will be engaged, and a 
shock will occur. 

[0003] When the electric oil pump electrically driven independently with a dc-battery etc. is arranged 
and a mechanical oil pump stops with a driving source there as indicated by JP,8-14076,A etc., the 
independent electric oil pump is driven, oil pressure is supplied to hydraulic control, and what was 
constituted so that predetermined oil pressure required for an oil pressure control might be 
maintained is proposed as this driving source. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the electric oil pump shown in the above- 
mentioned official report, since the electric motor which drives this electric oil pump always operates 
with a fixed electrical potential difference, depending on an oil temperature, the oil pressure beyond 
the need will occur by the property of an automatic transmission, viscous change of the oil especially 
by the oil temperature, etc. Therefore, while making the load of an electric oil pump and an electric 
motor increase and making the power consumption of this electric motor increase, there was also a 
possibility of there being a problem of decreasing operating time since the charge of a dc-battery is 
decreased, and reducing the endurance of an electric oil pump and an electric motor. Furthermore, in 
order to prepare an electric oil pump so that the oil pressure beyond the above-mentioned need can 
be borne, enlargement of an electric oil pump was caused. 

[0005] Then, this invention aims at offering the drive control unit of the oil pump which supplied 
predetermined operating potential to the electric oil pump, drove and had it in it based on the oil 
temperature, and solved the above-mentioned technical problem. 
[0006] 

[Means for Solving the Problem] The electric oil pump which generates oil pressure when this 
invention concerning claim 1 supplies a current (8), The automatic transmission which has the 
hydraulic control (6) which changes gears by supplying the oil pressure (PCI) generated by said 
electric oil pump (8), and carrying out the oil pressure control of two or more friction engagement 
elements (4, 5, 6), In the actuation armature-voltage control equipment (1) of the electric oil pump in 
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a preparation ****** vehicle An oil-temperature detection means to detect the oil temperature (T) 
of said hydraulic control (6) (10a), It is based on said oil temperature (T) detected by said oil- 
temperature detection means (10a). Predetermined operating potential (V) It is in the drive control 
unit (1) of the oil pump characterized by what it has for the electric oil-pump drive control means 
(10b) which supplies to said electric oil pump (8), and is driven so that oil pressure (PX) required for 
the oil pressure control of said friction engagement element may be maintained. 
[0007] This invention concerning claim 2 is equipped with the mechanical oil pump (7) which is 
interiocked with the driving source (2 3) and this driving source (2 3) for making it run a vehicle, and 
is driven, and the oil pressure generated by said mechanical oil pump (7) is in the drive control unit 

(1) of the oil pump according to claim 1 which it comes to supply said hydraulic control (6). 
[0008] The dc-battery which supplies a current for this invention concerning claim 3 to drive said 
electric oil pump (8) (11), It has a battery voltage detection means (10c) to detect the electrical 
potential difference of said dc-battery (11). Said electric oil-pump drive control means (10b) It is 
based on said oil temperature (T) detected by the electrical potential difference detected by said 
battery voltage detection means (10c), and said oil-temperature detection means (10a). Said 
predetermined operating potential (V) It is in the drive control unit (1) of an oil pump according to 
claim 1 or 2 which supplies said electric oil pump (8), and drives and becomes it so that oil pressure 
(PX) required for the oil pressure control of said friction engagement element may be maintained. 
[0009] claim 1 with which it comes to judge the decision whose this invention concerning claim 4 
maintains said required oil pressure (PX) based on the oil pressure (PCI) supplied to the friction 
engagement element transmitted to the change gear style (5) of said automatic transmission thru/or 
either of 3 — it is in the drive control unit (1) of the oil pump of a publication. 

[0010] The drive control unit (1) of an oil pump according to claim 2 or 3 which it comes to judge 
based on the rotational frequency (N) of said driving source has the decision whose this invention 
concerning claim 5 maintains said required oil pressure (PX). 

[001 1] claim 1 thru/or either of 5 which this invention concerning claim 6 becomes from the engine 

(2) and motor (3) by which said driving source transmits driving force to the input shaft (37) of said 
automatic transmission (4, 5, 6), and, as for said vehicle, said engine (2) and motor (3) become from 
the hybrid vehicle in which a drive halt is free according to a transit situation — it is in the drive 
control unit (1) of the oil pump of a publication. 

[0012] In addition, although the sign in the above-mentioned parenthesis is for contrasting with a 
drawing, this is [ for making an understanding of invention easy ] expedient, and does not affect the 
configuration of a claim at all. 
[0013] 

[Effect of the Invention] Supplying oil pressure required for an oil pressure control, since according to 
this invention concerning claim 1 an electric oil pump is supplied and the predetermined operating 
potential based on an oil temperature is driven so that oil pressure required for the oil pressure 
control of a friction engagement element may be maintained, it can prevent the oil pressure beyond 
the need occurring, and the load of an electric oil pump can be decreased. In connection with it, the 
power consumption of the electric motor of an electric oil pump can be decreased, reduction of the 
charge of a dc-battery can be suppressed, operating time can be made to be able to increase, and 
the endurance of an electric oil pump and an electric motor can be raised. Furthermore, since the 
loads of an electric oil pump decrease in number, this electric oil pump can be miniaturized. 
[0014] Since the oil pressure which is equipped with the mechanical oil pump which is interiocked 
with the driving source and this driving source for making it run a vehicle, and is driven, and is 
generated by the mechanical oil pump is supplied to hydraulic control according to this invention 
concerning claim 2, a driving source is stopped, when an electric oil pump needs to be driven, 
predetermined operating potential can be supplied to an electric oil pump, and the load of an electric 
oil pump can be decreased in connection with it. 

[0015] According to this invention concerning claim 3. the electrical potential difference of the dc- 
battery which supplies the current for driving an electric oil pump is detected. Since an electric oil 
pump is supplied and predetermined operating potential is driven based on the electrical potential 
difference and oil temperature of this dc-battery so that oil pressure required for the oil pressure 
control of a friction engagement element may be maintained For example, even when the electrical 
potential difference of a dc-battery changes with change of a charge, irrespective of the electrical 
potential difference of a dc-battery. the predetermined operating potential stabilized in the electric 
oil pump is supplied, it is stabilized and oil pressure required for hydraulic control can be maintained. 
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[0016] According to this invention concerning claim 4. the decision which maintains required oil 
pressure Since it is judged based on the oil pressure supplied to the friction engagement element 
transmitted to the change gear style of an automatic transmission Irrespective of change of an oil 
temperature etc., the oil pressure supplied to the friction engagement element engaged for example, 
at the time of start can be detected correctly, predetermined operating potential can be supplied to 
an electric oil pump based on the oil pressure this supplied, and oil pressure required for engagement 
of a friction engagement element can be maintained. 

[0017] According to this invention concerning claim 5, since it is judged based on the rotational 
frequency of a driving source, even when the direct detection of the oil pressure of the hydraulic 
control of an automatic transmission cannot be carried out with an oil pressure sensor etc., the 
decision which maintains required oil pressure can detect the oil pressure supplied based on the 
rotational frequency of a driving source, can supply predetermined operating potential to an electric 
oil pump based on the rotational frequency of a driving source, and can maintain oil pressure required 
for engagement of a friction engagement element. 

[0018] According to this invention concerning claim 6, consist of the engine and motor by which a 
driving source transmits driving force to the input shaft of an automatic transmission, and since an 
engine and a motor are the hybrid vehicles in which a drive halt is free according to a transit 
situation, a vehicle Since the load of an electric oil pump is decreased by supplying the 
predetermined operating potential based on an oil temperature and power consumption is decreased 
in connection with it, the drive time amount of a motor can be increased and improvement in fuel 
consumption, reduction of exhaust gas, etc. are enabled. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation concerning this invention is 
explained along drawing. Drawin g 1 is the block mimetic diagram showing the drive system of the 
vehicle which can apply this invention. As shown in drawing 1 , the driving source is constituted by 
the engine 2 and the motor generator (M/G) 3. and the driving force is outputted to the automatic 
gear change device 5 through the torque converter (traveler's check) 4 which constitutes an 
automatic transmission. This automatic gear change device 5 changes gears based on a 
predetermined vehicle transit situation, and outputs the driving force inputted to a wheel etc. 
Moreover, this automatic gear change device 5 is equipped with the hydraulic control 6 for two or 
more friction engagement elements for changing gears being arranged, and carrying out the oil 
pressure control of the engagement of the friction engagement element, and changing gears, and 
controlling the above-mentioned torque converter 4. And the mechanical oil pump 7 and the electric 
oil pump 8 for supplying oil pressure to this hydraulic control 6 are arranged, respectively. This 
mechanical oil pump 7 is arranged so that a torque converter 4 may be interlocked with, and it is 
driven with the driving force of an engine 2 and a motor generator 3. Moreover, the electric oil pump 
8 has been independent of the driving force of an engine 2 and a motor generator 3, and is driven by 
the motor by which an electric power supply is carried out from the dc-battery mentioned later in 
detail. 

[0020] Subsequently, an automatic gear change device is explained along drawing, drawing showing 
the automatic gear change device 5 in which drawin g 2 can apply this invention — it is — (a) — the 
skeleton Fig. of the automatic gear change device 5. and (b) — the actuation table Fig. — it comes 
out. As shown in drawing 2 (a), the main automatic gear change device 30 is arranged at the 1 st shaft 
which aligns at an engine output shaft and is arranged, and has the input shaft 37 with which driving 
force is transmitted through the torque converter 4 which has the lock-up clutch 36 from an engine 2 
(E/G) and a motor generator (M/G) 3. The mechanical oil pump 7 which adjoins a torque converter 4 
and the electric oil pump 8, the brake section 34, the planetary-gear unit section 31, and the clutch 
section 35 are arranged in order at this 1st shaft. . 

[0021] The planetary-gear unit section 31 consists of simple planetary gear 32 and double pinion 
planetary gear 33. These simple planetary gear 32 consist of a carrier CR which supported the pinion 
PI which gears on a sun gear 81, a ring wheel R1, and these gears, and these double pinion planetary 
gear 33 consist of a carrier CR which supports the pinion P3 which gears to a sun gear S2, a ring 
wheel R2. the pinion P2 that gears to a sun gear SI at a list, and a ring wheel R2 so that it may gear 
to **. And the sun gear SI and the sun gear S2 are supported free [ rotation ] by the hollow shaft 
supported respectively free [ the rotation to an input shaft 37 ]. Moreover. Carrier CR is common in 
said both planetary gear 32 and 33. and the pinion PI and pinion P2 which gear to sun gears SI and 
S2, respectively are connected so that it may rotate to one. 
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[0022] An one— way clutch F1, a brake B1, and brake B— 2 are arranged one by one toward the outer- 
diameter, direction from the bore side, and the brake section 34 has connected the counter drive gear 

39 with Carrier CR through a spline. Furthermore, it is placed between ring wheels R2 by the one- 
way clutch F2. and the brake 83 intervenes between this ring wheel R2 periphery and a case. 
Moreover, the clutch section 35 is equipped with the forward clutch CI and the direct clutch C2, and 
it is placed between ring wheel R1 peripheries by this forward clutch CI, and this direct clutch C2 
intervenes between the flanges connected at non-illustrated the inner circumference and the hollow 
shaft tip of moving-part material. 

[0023] The auxiliary transmission style 40 is arranged by the 2nd shaft 43 arranged in parallel with 
the 1 st shaft which consists of an input shaft 37, and these 1 st shafts and the 2nd shaft are 
constituted by side view 3 corniform together with the 3rd shaft which consists of differential shafts 
(right-and-left axle) 451. and 45r. And a sun gear S3 and S4 connect this auxiliary transmission style 

40 with one, and it constitutes the SHIMPUSON type gear train while it has the simple planetary gear 

41 and 42 and a carrier CR 3 and a ring wheel R4 connect it with one. Furthermore, it has connected 
with the reduction gear 47 from which a ring wheel R3 connects with the counter driven gear 46, and 
the input section is constituted, and a carrier CR 3 and a ring wheel R4 serve as the output section. 
Furthermore, the UD direct clutch C3 a ring wheel R3 and really intervenes between a sun gear S3 
and S4, a sun gear S3 (S4) may really stop suitably in brake B4, and a carrier CR 4 may stop suitably 
in brake B5. Thereby, this auxiliary transmission style 40 can acquire the gear ratio of the advance 
3rd speed. 

[0024] Moreover, the differential equipment 50 which constitutes the 3rd shaft has the differential 
case 51, and the gear 52 which gears with said reduction gear 47 is being fixed to this case 51. 
Furthermore, inside a differential case 51, the right-and-left side gears 55 and 56 gear with the 
differential-gear gear 53 at **, and it is supported free [ rotation ]. and the right-and-left axles 451. 
and 45r are installed from the right-and-left side gear. Thereby, the rotation from a gear 52 branches 
corresponding to load torque, and is transmitted to a front wheel on either side through the right- 
and-left axles 451. and 45r. 

[0025] Subsequently, it explains along the actuation table showing actuation of this automatic gear 
change device 5 in drawin g 2 (b). In the state of the 1st speed (1ST), the forward clutch CI, an one- 
way clutch F2. and brake B5 are engaged. Thereby, the main change gear style 30 serves as the 1 st 
speed, and this moderation rotation is transmitted to the ring wheel R3 in the auxiliary transmission 
style 40 through counter gear 39 and 46. A carrier CR 4 is suspended by brake B5, it is in a 1st 
speed condition, and moderation rotation of said main change gear style 30 is further slowed down by 
this auxiliary transmission style 40. and this auxiliary transmission style 40 is transmitted to Axles 451. 
and 45r through gears 47 and 52 and differential equipment 50. 

[0026] While brake B-2 is engaged outside the forward clutch CI in the state of the 2nd speed (2ND), 
it switches from an one-way clutch F2 to an one-way clutch F1 smoothly, and the main change gear 
style 30 will be in a 2nd speed condition, moreover, the auxiliary transmission style 40 — engagement 
of brake B5 — a 1 st speed condition — it is — this 2nd speed condition and a 1 st speed condition - 
- an association — the 2nd speed is obtained by the automatic gear change device 5 whole. 
[0027] In the state of the 3rd speed (3RD), the main change gear style 30 is the same as the above- 
mentioned 2nd speed condition that the forward clutch CI. brake B-2, and an one-way clutch F1 
were engaged, and the auxiliary transmission style 40 is engaged in brake B4. Then, a sun gear S3 and 
S4 are fixed, and the rotation from a ring wheel R3 is outputted from a carrier CR 3 as 2nd speed 
rotation, therefore it is the 2nd speed of the main change gear style 30, and the 2nd speed of the 
auxiliary transmission style 40. and the 3rd speed is obtained by the automatic gear change device 5 
whole. 

[0028] In the state of the 4th speed (4TH), the main change gear style 30 is the same as the above- 
mentioned 2nd speed and the 3rd speed condition that the forward clutch CI, brake B-2. and an 
one-way clutch F1 were engaged, and while the auxiliary transmission style 40 releases brake 84. the 
UD direct clutch C3 is engaged. In this condition, a sun gear S3 (S4) connects with a ring wheel R3. 
and both the planetary gear 41 and 42 serve as really rotated direct connection rotation. Therefore, 
the 2nd speed of the main change gear style 30 and direct connection (3rd speed) of the auxiliary 
transmission style 40 are put together, and 4th speed rotation is obtained by the automatic gear 
change device 5 whole. 

[0029] In the state of the 5th speed (5TH). the forward clutch CI and the direct clutch C2 are 
engaged, rotation of an input shaft 37 is transmitted to both the ring wheel R1 and the sun gear SI. 
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and the main change gear style 30 serves as direct connection rotation which the gear unit 31 really 
rotates. Moreover, the auxiliary transmission style 40 serves as direct connection rotation with which 
the UD direct clutch C3 engaged, therefore the 3rd speed (direct connection) of the main change 
gear style 30 and the 3rd speed (direct connection) of the auxiliary transmission style 40 are put 
together, it is the automatic gear change device 5 whole, and 5th speed rotation is obtained. 
[0030] Brake B5 is engaged while the direct clutch C2 and a brake 83 are engaged in the state of 
go-astern (REV). In this condition, if it is in the main change gear style 30. go-astern rotation is taken 
out, and based on brake 85, a carrier CR 4 is suspended also in the direction of inverse rotation, and 
the auxiliary transmission style 40 is held at a 1st speed condition. Therefore, the inversion of the 
main change gear style 30 and 1st speed rotation of the auxiliary transmission style 40 are put 
together, and inversion moderation rotation is obtained. 

[0031] In addition, in drawin g 2 (b), it is shown that the trigonum mark operates at the time of engine 
brake. That is, if it is in the 1 st speed, a brake 83 is engaged and a ring wheel R2 is fixed instead of 
an one-way clutch F2. If it is in the 2nd speed, the 3rd speed, and the 4th speed, a brake 81 is 
engaged and a sun gear S2 is fixed instead of an one-way clutch F1. 

[0032] It continues and hydraulic control 6 is explained along with drawin g 3 . Drawin g 3 shows only 
the required element for being an abbreviation schematic diagram a part and explaining this invention 
in which the hydraulic circuit of hydraulic control 6 is shown, and an actual hydraulic circuit is still 
more complicated and has many elements. 

[0033] As shown in drawin g 3 , a non-illustrated gear etc. drives the mechanical oil pump 7 with an 
above-mentioned engine 2 and an above-mentioned motor generator 3. and it supplies the oil for 
automatic transmissions (hereafter referred to as "ATF",) inhaled from the strainer 67 to discharge 
and the primary regulator bulb 61, and the pressure of it is regulated by line pressure, and it supplies 
this line pressure to manual shift bulb 62 grade. Moreover, a pump gear drives the electric oil pump 8 
shown by the drawing destructive line by the motor Ml, and from a strainer 67, it inhales ATP and 
supplies oil pressure to discharge and this appearance at the primary regulator bulb 61 and manual 
shift bulb 62 grade. That Is. it is possible to supply oil pressure to the above-mentioned primary 
regulator bulb 61 and the manual shift bulb 62 by either the mechanical oil pump 7 or the electric oil 
pump 8 and both. In addition, the primary regulator bulb 61 is open for free passage to a non- 
illustrated hydraulic circuit, and supplies oil pressure to other bulbs etc. 

[0034] On the other hand, if for example, manual shift-lever 62a is shifted to a drive (D) range, the 
manual shift bulb 62 will be open for free passage to the neutral relay valve 63. and will supply oil 
pressure. This neutral relay valve 63 is open for free passage to the actuator 66 for clutches CI, and 
the accumulator 64 for clutches CI. supplies oil pressure, and controls engagement of a clutch CI. 
Moreover, on the oilway which is open for free passage to the actuator 66 for these clutches CI, the 
oil pressure sensor 14 and the non-illustrated oil-temperature sensor 13 mentioned later are 
arranged, and the temperature (oil temperature) of the clutch oil pressure (oil pressure of hydraulic 
control) PC1 and ATF for a clutch CI being engaged can be detected. 

[0035] Subsequently, the drive control unit of the oil pump concerning this invention is explained 
along with drawiDgj4 . Drawing 4 is the block diagram showing the drive control device 1 of the oil 
pump concerning this invention. As shown in drawin g 4 , it connects, and they are constituted by the 
motor generator 3 with the engine 2 so that the drive of an engine 2 may be possible, while the drive 
of a motor generator 3 is possible for an engine 2 and a motor generator 3. Moreover, it is 
constituted so that energizing and outputting [ mutually ]-by outputting [ drive one side and ]-driving 
force or both driving-driving force ** may become possible, and the driving force is Inputted Into a 
torque converter 4. The driving force inputted into this torque converter 4 inputs and changes gears 
to the automatic gear change device 5 mentioned above, and is outputted to a non-illustrated wheel. 
Moreover, as mentioned above, the mechanical oil pump 7 and the electric oil pump 8 are constituted 
so that oil pressure may be supplied to the hydraulic control 6 with which the automatic gear change 
device 5 is equipped, and the oil-temperature sensor 13 and the oil pressure sensor 14 are arranged 
by this hydraulic control 6. 

[0036] The drive control device 1 of an oil pump is controllable while having the control section 10, 
connecting this control section 10 free [ I/O ] to the motor generator 3, the electric oil pump 8, and 
the dc-battery 1 1 and It detecting each condition. ** is connected with the engine-speed sensor 1 5 
which detects the engine speed of an engine 2. the magnetic pole location detection sensor 12 which 
detects the engine speed of a motor generator 3. and the oil-temperature sensor 13 and an oil 
pressure sensor 14 at this control section 10. Moreover, oil-temperature detection means 10a for 
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this control section 10 to detect the oil temperature T of hydraulic control 6 based on the detection 
result of, the oil-temperature sensor 13, Predetermined operating potential for operating the electric 
oihpUmp 8 "based on the detection result of this oil-temperature detection means 10a (it only 
considers as "operating potential" hereafter.) The oil pressure which supplied V to the above- 
mentioned motor Ml, and was detected by the oil pressure sensor 14. Or it has electric oil-pump 
drive control means 1 0b driven or stopped based on the driving source rotational frequency N 
detected by the magnetic pole location detection sensor 12 and the rotational frequency sensor 15, 
and battery voltage detection means 10c which detects the electrical potential difference of a dc- 
battery 1 1 further. 

[0037] It continues and the relation of the oil pressure and the flow rate in the hydraulic control 6 of 
an automatic transmission and the relation between an oil temperature and the operating potential of 
an electric oil pump are explained along with drawing 5 . Drawing 5 is drawing showing the relation 
between an oil temperature and the operating potential of an electric oil pump, and the explanatory 
view showing the relation of the oil pressure and the flow rate based on an oil temperature in (a) and 
(b) are the explanatory views showing the relation between an oil temperature and the operating 
potential of an electric oil pump. In addition, the drawin g 5 (a) Nakaya mark B shows the direction 
where an oil temperature is high, and the oil temperature TA, the oil temperature TB, and the oil 
temperature TC show in order that it is low temperature from the elevated temperature. 
[0038] As shown in drawing 5 (a), although the flow Q of the oil pressure P and ATF which is supplied 
at hydraulic control 6 in the case of oil temperatures TA, TB, and TC is carrying out proportionally 
[ :|c:|nMc ], in the Same flow Q of ATF, oil pressure P changes with change of an oil temperature T by 
the property of an automatic transmission, viscous change by oil-temperature change, etc. That is, in 
order to obtain the same oil pressure P, it is necessary to change the flow Q of ATF according to 
change of an oil temperature T. For example, since oil pressure required since hydraulic control 6 is 
engaged in a clutch CI is PX, it is necessary to supply a flow rate QA in an oil temperature TA but, 
and if a flow rate QC is supplied for a flow rate QB in an oil temperature TC in an oil temperature TB, 
respectively, oil pressure PX can be obtained. 

[0039] On the other hand, the electric oil pump 8 can determine flow Q based on operating potential 
V. Then, when a flow rate QA is required, in operating potential VA, it is supplying operating potential 
VB, when a flow rate's QB is required, and supplying operating potential VC, respectively, when a flow 
rate's QC is required, and the required oil pressure PX of **** regularity is obtained. Then, as shown 
in dravymg 5 (b), the map M which is relation with the operating potential V of an oil temperature T 
and an electric oil pump can be obtained. This map M is beforehand memorized by the above- 
mentioned control section 10, and actuation armature-voltage control means 10b can detect the 
operating potential V of the electric oil pump 8 by referring to this map M based on the oil 
temperature T detected by oil-temperature detection means 1 0a. 

[0040] Next, control of the drive control unit 1 of the oil pump concerning this invention is explained 
along with drawin g 6 . Drawing 6 is a flow chart which shows control of the drive control device 1 of 
the oil pump concerning this invention. In addition, "OFF" shows that either the engine 2 or the 
motor generator 3 is controlled to drive (or both), and the driving source halt flag shown in drawin g 6 
shows that "ON" is controlled so that both the engine 2 and the motor generator 3 stop. Moreover, if 
an operator turns on an ignition switch by the non-illustrated ignition key. for example, control is 
started (SI 00), and this control will be continued until an ignition switch is turned off. 
[0041] First, a control section 10 judges whether it is the driving source halt flag ON for example, 
based on throttle opening etc. (SI 01). for example, usually either the engine 2 or the motor generator 
3 is driving (or — both — driving — ****), it judges that it is not the driving source halt flag ON, the 
clutch oil pressure PC 1 is detected with an oil pressure sensor 14 in a run state, and it judges 
whether it is beyond the 2nd predetermined threshold PB (SI 05). the condition that the clutch oil 
pressure PC 1 is beyond the 2nd predetermined threshold PB, and electric oil-pump drive control 
means 10b stopped the electromotive oil pump 8 since oil pressure was supplied by the mechanical 
oil pump 7 when either the engine 2 or the motor generator 3 was driving — (SI 06) — a return is 
carried out (SI 07). 

[0042] In addition, in the gestalt of this operation, since the clutch oil pressure PC 1 is detected with 
an oil pressure sensor 14. the oil pressure supplied to the clutch 01 engaged, for example at the time 
of start is correctly detectable. The oil pressure PX required for engagement of a clutch CI is 
maintainable thereby especially at the time of start. Moreover, this clutch oil pressure PC 1 is 
detectable irrespective of change of an oil temperature etc. 
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[0043] Here, if it is controlled so that both the engine 2 and the motor generator 3 stop for example, 
based or\. throttle opening etc., it will judge that it is the driving source halt flag ON (SI 01). and will 
judgfe whether the clutch oil pressure PC 1 is below the 1st predetermined threshold PA (SI 02). 
Immediately after controlling so that an engine 2 or a motor generator 3 stops Since the rotational 
frequency of this engine 2 or a motor generator 3 descends gradually and the mechanical oil pump 7 
is also stopped gradually That is. in order that the oil pressure by this mechanical oil pump 7 may 
descend gradually Since this oil pressure fully remains, the clutch oil pressure PC 1 is beyond the 1st 
predetermined threshold PA, and a return is carried out where the electromotive oil pump 8 is 
stopped by electric oil-pump drive control means 10b (SI 07). 

[0044] If the clutch oil pressure PC 1 falls below in the 1st predetermined threshold PA and is 
detected in step SI 02 while having repeated the above-mentioned steps SI 00, SI 01, SI 02, and 
SI 07. first, oil-temperature detection means 10a will detect the oil temperature T of hydraulic control 
6. and a control section 10 will compute operating potential V with reference to the above-mentioned 
map M based on the this detected oil temperature T (SI 03). And electric oil-pump drive control 
means 10b carries out duty control of the operating potential V based on the computed result, 
supplies it to the electric oil pump 8 (SI 04). that is, drives the electric oil pump 8 and supplies oil 
pressure based on operating potential V to the above-mentioned hydraulic control 6. 
[0045] Then, if an engine 2 or a motor generator 3 drives again, it will judge that it is not the driving 
source halt flag ON (SI 01). and will judge whether the clutch oil pressure PC 1 is beyond the 2nd 
predetermined threshold PB (SI 05). this — since the 2nd predetermined threshold PB is set as the 
value higher than the 1st predetermined threshold PA (it mentions later in detail.), it is below the 2nd 
predetermined threshold PB. and maintains and changes a return into the condition that the electric 
oil pump 8 is driving (SI 07). Therefore, the oil pressure based on operating potential V has occurred 
in the hydraulic control 6 of an automatic transmission by the electric oil pump 8 also in the vehicle 
idle state which the driving source (an engine 2 and motor generator 3) has stopped. Although a 
vehicle departs in this condition, with the oil pressure based on the above-mentioned electric oil 
pump 8, an automatic transmission 4. i.e.. a torque converter, and clutch CI grade function normally, 
and it can depart from them convenient. And since the engine 2 or the motor generator 3 is driving, if 
the mechanical oil pump 7 is also driven, the clutch oil pressure PC 1 goes up in connection with it 
and this clutch oil pressure PC 1 becomes beyond the 2nd predetermined threshold PB (SI 05), 
electric oil-pump drive control means 10b will set operating potential to 0 (SI 06). that is. will stop 
and carry out the return of the electric oil pump 8 (SI 07). and will return to the above-mentioned 
usual run state. 

[0046] It continues and the above-mentioned control is explained to a detail along with drawing 6 and 
drawin g 7 . Drawing 7 is drawing showing control of the drive control device 1 of the oil pump 
concerning this invention, and the timing diagram (a) indicates a driving source halt flag to be, the 
timing diagram (b) indicates clutch oil pressure to be. and (c) are timing diagrams which show the 
electrical-potential-difference value of an electric oil pump. 

[0047] it is shown in drawing 7 (a) — as — Time t ~ in 0. when a driving source halt flag is OFF 
Since either the engine 2 or the motor generator 3 is driving (SI 01) (or both), as the mechanical oil 
pump 7 is driving and it is shown in drawin g 7 (b) The clutch oil pressure PC 1 supplied to the 
hydraulic control of an automatic transmission is maintained by the oil pressure PY of **** regularity 
with the value higher than the 2nd predetermined threshold PB (SI 05). In addition, in this case, as 
shown in drawin g 7 (c). the operating potential of the electric oil pump 8 is 0 (SI 06). namely, this 
electric oil pump 8 has stopped. 

[0048] Time t — since the oil pressure according to this mechanical oil pump 7 as mentioned above 
although the mechanical oil pump 7 will also be stopped if a driving source halt flag is turned on as 
both the engine 2 and the motor generator 3 stop in 1 and it is shown in drawin g 7 (a) (SI 01) fully 
remains, as it is shown in drawin g 7 (b), the clutch oil pressure PC 1 is maintained beyond the 
predetermined threshold PA of ** a 1st (SI 02). and ~ since it is controlled so that the mechanical 
oil pump 7 and the electric oil pump 8 stop — the clutch oil pressure PC 1 — gradually — falling — 
Time t — in 2. it becomes below the 1st predetermined threshold PA (SI 02). Then, with reference to 
the map M as shown in drawin g 5 (b) based on the oil temperature T detected by oil-temperature 
detection means 10a (SI 03). as shown in drawin g 7 (c), electric oil-pump drive control means 10b 
supplies the operating potential V by which duty control was carried out to the electric oil pump 8, 
and this electric oil pump 8 drives it (SI 04). 

[0049] In addition, when the electrical potential difference of a dc-battery 1 1 changes with change of 
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a charge while supplying operating potential V to the electric oil pump 8 for example The above- 
mentioned battery voltage detection means 10c detects the electrical potential difference of a dc- 
battery 11. -Duty control of the electrical potential difference of this dc-battery 11 is carried out so 
that it may become an electrical potential difference (for example, VA, VB, VC) based on the above- 
mentioned map M, that is, it controls to the operating potential V stabilized so that supply of the oil 
pressure by the electric oil pump 8 might be maintained by the required oil pressure PX. Thereby, 
irrespective of the electrical potential difference of a dc-battery 1 1 . it is stabilized and the oil 
pressure PX required for hydraulic control can be maintained. 

[0050] If an oil temperature is the oil temperature TO which is low temperature when it starts at this 
time 2, for example, an engine, and stops immediately, the electric oil-pump operating potential VC 
shown as a continuous line in drawin g 7 (c) by the above control (SI 03. SI 04) will be supplied. 
Moreover, an oil temperature rises, for example with heat, such as an engine 2, and if it is oil 
temperatures TB and TA, the electric oil-pump operating potential VB and VA shown by the drawin g 
7 (c) destructive line will be supplied. That is, while the clutch oil pressure PC 1 supplies the oil 
pressure PX required (to engagement of a clutch CI) for an oil pressure control irrespective of 
change of an oil temperature T. it can prevent the oil pressure beyond the need occurring, and the 
load of the electric oil pump 8 can be decreased. The endurance of the electric oil pump 8 and an 
electric motor Ml can be raised being able to decrease the power consumption of the electric motor 
Ml of the electric oil pump 8. being able to suppress reduction of the charge of a dc-battery by that 
cause, and being able to make operating time increase. Furthermore, since the loads of the electric 
oil pump 8 decrease in number, the electric oil pump 8 can be miniaturized. Moreover, since power 
consumption is decreased as mentioned above in a hybrid vehicle, the drive time amount of a motor 
generator 3 can be increased, and improvement in fuel consumption, reduction of exhaust gas, etc. 
are enabled in connection with it, for example. 

[0051] then. **** [ need / the clutch oil pressure PC 1 / the oil pressure of the clutch oil pressure 
PC 1 which remained by the mechanical oil pump 7 is lost, become the oil pressure of only supply by 
the electric oil pump 8, and / as shown in drawin g 7 (b) / for an oil pressure control / an automatic 
transmission ] — it is maintained by the fixed oil pressure PX. In addition, if the electric oil pump 8 is 
driven after the oil pressure which the load arose in this electric oil pump 8. and remained by the 
mechanical oil pump 7 when the electric oil pump 8 was driven in the condition that the oil pressure 
which remains, for example by the mechanical oil pump 7 is high is lost, the clutch oil pressure PC 1 
will become lower than the oil pressure PX required for this oil pressure control. Then, the oil 
pressure in which the 1st predetermined threshold PA for carrying out supply initiation of the 
operating potential V at the electric oil pump 8 remains by the mechanical oil pump 7 is set as the 
predetermined value to which it fully falls and this clutch oil pressure PC 1 can maintain oil pressure 
PX. 

[0052] Moreover, although oil pressure is supplied by the electric oil pump 8 and the clutch oil 
pressure PC 1 rises temporarily conjointly with the oil pressure which remains by the mechanical oil 
pump 7 Since the 2nd predetermined threshold PB is set as the high predetermined value from the 
1st predetermined threshold PA, a peak price A did not exceed the 2nd predetermined threshold PB, 
for example, the electric oil pump 8 stopped accidentally, and the so-called generating of hunting 
which is driven again has been prevented. Moreover, even if it sets the 1st predetermined threshold 
PA and the 2nd predetermined threshold PB as the same value, for example Since a driving source 
halt flag drives the electric oil pump 8 based on the 1 st predetermined threshold PA in the state of 
ON and stops the electric oil pump 8 based on the 2nd predetermined threshold PB in the state of 
OFF of a driving source halt flag It can prevent that the electric oil pump 8 is accidentally stopped 
after the driving source has stopped, or the electric oil pump 8 driving accidentally, after the driving 
source has driven, that is, generating of hunting can be prevented. 

[0053] Time t — in 3, while the mechanical oil pump 7 will drive if either an engine 2 or the motor 
generator 3 drives (or both) as shown in drawin g 7 (a), a driving source halt flag serves as OFF 
(SI 01). Then, although the mechanical oil pump 7 drives the clutch oil pressure PC 1 as shown in 
drawin gj? (b) and drawing 7 (c) By resistance of a hydraulic circuit etc.. the standup of the oil 
pressure by this mechanical oil pump 7 Predetermined time delay. Although the electric oil-pump 
operating potential V is supplied, that is, the drive of the electric oil pump 8 is maintained, oil 
pressure PX is supplied and the drive of this electric oil pump 8 goes up from oil pressure PX 
conjointly in the meantime Since the 2nd predetermined threshold PB is not reached (SI 05). the 
electric oil-pump operating potential V continues supply, and the oil pressure by the mechanical oil 
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pump 7 should pass a predetermined time lag — starting — Time t — in 4, if the clutch oil pressure 
PC 1 becomes beyond the 2nd predetermined threshold PB (SI 05), the electric oil-pump operating 
potential V- will be set to 0, the electric oil pump 8 will be stopped (SI 06). and hydraulic pressure 
supply by the mechanical oil pump 7 will be performed after that, that is. it will usually be in a run 
state. 

[0054] In addition, while a driving source drives, for example, when the drive of the electric oil pump 8 
is stopped, there is a possibility that the clutch oil pressure PC 1 may become low from the oil 
pressure PX required for the oil pressure control of an automatic transmission. Then, if the oil 
pressure by the mechanical oil pump 7 goes up to extent which can maintain the required oil pressure 
PX. the 2nd predetermined threshold PB is set up so that the electric oil pump 8 may be stopped. 
[0055] In the gestalt of the above operation, although the vehicle equipped with the mechanical oil 
pump interlocked with a driving source was explained, as long as it is not necessary to necessarily 
have the mechanical oil pump, operating potential is further supplied to an electric oil pump based on 
an oil temperature and it maintains required oil pressure, which thing may be used. In addition, in the 
gestalt of the above-mentioned implementation, since the oil pressure generated by the mechanical 
oil pump 7 is supplied to hydraulic control 6, a driving source is stopped, when the electric oil pump 8 
needs to be driven, the predetermined operating potential V can be supplied to the electric oil pump 
8. and the load of the electric oil pump 8 can be decreased in connection with it. 
[0056] Subsequently, the gestalt of the operation which carried out the partial change of the gestalt 
of the above-mentioned implementation is explained along drawing. In addition, in the gestalt of the 
following operations, the same part omits the explanation except for a partial change part. 
[0057] As mentioned above, to the engine 2 and the motor generator 3, through the torque converter 
4. the mechanical oil pump 7 interlocks and is driven. Therefore, even if it does not arrange an oil 
pressure sensor 14 in the hydraulic control 6 of an automatic transmission, for example Moreover, 
even when an oil pressure sensor 14 cannot be arranged, for example, it is the rotational frequency 
(it considers as a "driving source rotational frequency" hereafter.) of this engine 2 or a motor 
generator 3. The clutch oil pressure PC 1 supplied by N. and the mechanical oil pump 7 and the 
electric oil pump 8 From the driving source rotational frequency N corresponding to the 1 st 

and 2nd predetermined thresholds in the gestalt of implementation of the above 1st It can obtain by 
taking an oil temperature into consideration, and electric oil-pump drive control means 10b can 
perform control which is due to the driving source rotational frequency N. and drives or stops the 
electric oil pump 8. 

[0058] Hereafter, the control based on the driving source rotational frequency N of the drive control 
unit 1 of an oil pump is explained along drawing, the timing diagram with which the flow chart and 
drawing 9 which show the control based on the driving source engine speed N of the drive control 
device 1 of an oil pump in drawing 8 are drawing showing the control based on the driving source 
engine speed N of the drive control device 1 of an oil pump, and the timing diagram (a) indicates a 
driving source halt flag to be, the timing diagram (b) indicates a driving source engine speed to be, the 
timing diagram (c) indicates clutch oil pressure to be, and (d) indicate the electrical-potential- 
difference value of an electric oil pump to be — it comes out. 

[0059] First, if control is started (S200), a control section 10 will detect the driving source rotational 
frequency N by the magnetic pole location detection sensor 12 and the rotational frequency sensor 
15. and will detect an oil temperature T by the oil-temperature sensor 13. As mentioned above, the 
flow Q of ATF and relation with oil pressure P change with the property of an automatic transmission, 
the viscous change by oil-temperature change, etc. (refer to drawin g 5 (a)). On the other hand, the 
flow Q of ATF of the mechanical oil pump 7 is decided based on the driving source rotational 
frequency N. Then, the driving source rotational frequency N which drives or stops the electric oil 
pump 8 with the temperature T of the required oil pressure PX and ATF is computable to a control 
section 1 0 by memorizing beforehand the relation of the clutch oil pressure PC 1 and the driving 
source rotational frequency N based on an oil temperature T. 

[0060] it is shown in drawing 9 — as — Time t — in 0. since either the engine 2 or the motor 
generator 3 is driving when a driving source halt flag is OFF (S201) (or both), the mechanical oil pump 
7 is also driven, then, a value with the clutch oil pressure PC 1 higher than the 2nd predetermined 
rotational frequency threshold NB as shown in drawin g 9 (b) supplied to the hydraulic control of an 
automatic transmission — **** — it is maintained by the fixed rotational frequency (S205), and is 
shown in drawin g 9 (c) — as — the value with the clutch oil pressure PC 1 higher than the 2nd 
predetermined threshold PB in this condition — — it is maintained by the fixed oil pressure PY. 
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Therefore, as shown in drawin g 9 (d), the electric oil-pump operating potential V is set to 0, and it is 
stopped by this electric oil pump 8 (S206X 

[0061] Tinrre t — in 1, if it is controlled to be shown in drawin g 9 (a) so that both the engine 2 and the 
motor generator 3 stop Although it is judged that a driving source halt flag is turned on and is the 
driving source halt flag ON (S201), as shown in drawin g 9 (b) and (c) Since the driving source 
rotational frequency N which is a rotational frequency of an engine 2 or a motor generator 3 
descends gradually, it is beyond the 1st predetermined rotational frequency threshold NA (S202) and 
the oil pressure by the mechanical oil pump 7 fully remains. The clutch oil pressure PC 1 is 
maintained beyond the 1st predetermined threshold PA. And since it is controlled so that both the 
engine 2 and the motor generator 3 stop In 2. the driving source rotational frequency N descends 
gradually, and becomes below the 1st predetermined rotational frequency threshold NA (S202). Time 
t — Moreover, as the clutch oil pressure PC 1 falls gradually, becomes below the 1st predetermined 
threshold PA and electric oil-pump drive control means 1 0b shows drawin g 9 (d) with reference to 
Map M (S203) The electric oil-pump operating potential V is supplied (S204), and the electric oil 
pump 8 drives. 

[0062] In addition, when the electrical potential difference of a dc-battery 1 1 changes with change of 
a charge while supplying operating potential V to the electric oil pump 8 for example, as mentioned 
above The above-mentioned battery voltage detection means 10c detects the electrical potential 
difference of a dc-battery 1 1 . Duty control of the electrical potential difference of this dc-battery 1 1 
is carried out so that it may become an electrical potential difference (for example. VA, VB. VC) 
based on the above-mentioned map M, that is, it controls to the operating potential V stabilized so 
that supply of the oil pressure by the electric oil pump 8 might be maintained by the required oil 
pressure PX. Thereby, irrespective of the electrical potential difference of a dc-battery 1 1. it is 
stabilized and the oil pressure PX required for hydraulic control can be maintained. 
[0063] Under the present circumstances, if an oil temperature is the oil temperature TC which is low 
temperature when an engine 2 starts and it stops immediately like the gestalt of above-mentioned 
operation, the electric oil-pump operating potential VC shown as a continuous line in drawin g 9 (d) by 
the above control (S203. S204) will be supplied. Moreover, an oil temperature rises, for example with 
heat, such as an engine 2. and if it is oil temperatures TB and TA, the electric oil-pump operating 
potential VB and VA shown by the drawin g 9 (d) destructive line will be supplied. That is. while the 
clutch oil pressure PC 1 supplies the oil pressure PX required (to engagement of a clutch CI) for an 
oil pressure control irrespective of change of an oil temperature T, it can prevent the oil pressure 
beyond the need occurring, and the load of the electric oil pump 8 can be decreased. The endurance 
of the electric oil pump 8 and an electric motor Ml can be raised being able to decrease the power 
consumption of the electric motor Ml of the electric oil pump 8, being able to suppress reduction of 
the charge of a dc-battery by that cause, and being able to make operating time increase. 
Furthermore, since the loads of the electric oil pump 8 decrease in number, the electric oil pump 8 
can be miniaturized. Moreover, since power consumption is decreased as mentioned above in a hybrid 
vehicle, the drive time amount of a motor generator 3 can be increased, and improvement in fuel 
consumption, reduction of exhaust gas. etc. are enabled in connection with it, for example. 
[0064] then, **** [ need / the clutch oil pressure PC 1 / the oil pressure of the clutch oil pressure 
PC 1 which remained by the mechanical oil pump 7 is lost, become the oil pressure of only supply by 
the electric oil pump 8, and / if the driving source engine speed N is set to 0 and it stops, as shown 
in drawing^ (b) and (c) / for an oil pressure control / an automatic transmission ] — it is maintained 
by the fixed oil pressure PX. 

[0065] In addition, if the electric oil pump 8 is driven after the oil pressure which the load arose in 
this electric oil pump 8. and remained by the mechanical oil pump 7 when the electric oil pump 8 was 
driven in the condition that the oil pressure which remains, for example by the mechanical oil pump 7 
is high is lost, the clutch oil pressure PC 1 will become lower than the oil pressure PX required for 
this oil pressure control. Then, the oil pressure in which the 1 st predetermined rotational frequency 
threshold NA for carrying out supply initiation of the operating potential V at the electric oil pump 8 
remains by the mechanical oil pump 7 is set as the predetermined value to which it fully falls and this 
clutch oil pressure PC 1 can maintain oil pressure PX. 

[0066] Moreover, although oil pressure is supplied by the electric oil pump 8 and the clutch oil 
pressure PC 1 rises temporarily conjointly with the oil pressure which remains by the mechanical oil 
pump 7 Since the 2nd predetermined rotational frequency threshold NB is set as the high 
predetermined value rather than the 1st predetermined rotational frequency threshold NA That is. it 
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is the same with having set the 2nd predetermined threshold PB as a high predetermined value from 
the 1st predetermined threshold PA. for example, a peak price A does not exceed the 2nd 
predetermined threshold PB. and the electric oil pump 8 stops accidentally. The so-called generating 
of hunting which is driven again is prevented. Furthermore, even if it sets the 1 st predetermined 
rotational frequency threshold NA and the 2nd predetermined rotational frequency threshold NB as 
the same value, for example Since a driving source halt flag drives the electric oil pump 8 based on 
the 1 st predetermined rotational frequency threshold NA in the state of ON and stops the electric oil 
pump 8 based on the 2nd predetermined rotational frequency threshold NB in the state of OFF of a 
driving source halt flag It can prevent that the electric oil pump 8 is accidentally stopped after the 
driving source has stopped, or the electric oil pump 8 driving accidentally, after the driving source has 
driven, that is, generating of hunting can be prevented. 

[0067] Time t — in 3. while the mechanical oil pump 7 will drive if either an engine 2 or the motor 
generator 3 drives (or both) as shown in drawin g 9 (a), a driving source halt flag serves as OFF 
(S201). Then, as shown in drawin g 9 (b) and (c). the driving source engine speed N rises gradually, and 
although the drive of the mechanical oil pump 7 and the drive of the electric oil pump 8 go up from oil 
pressure PX conjointly, the clutch oil pressure PC 1 The driving source engine speed N is below the 
2nd predetermined engine-speed threshold NB (S205). that is, since the clutch oil pressure PC 1 has 
not reached the 2nd predetermined threshold PB, the drive of the electric oil pump 8 is continued. 
Under the present circumstances, like the gestalt of above-mentioned operation, with the oil 
pressure based on the electric oil pump 8, an automatic transmission functions normally and can 
depart convenient. In 4 and the oil pressure by the mechanical oil pump 7 should pass a 
predetermined time lag — starting — Time t — If the driving source engine speed N becomes 
beyond the 2nd predetermined engine-speed threshold NB (S205) and the clutch oil pressure PC 1 
becomes beyond the 2nd predetermined threshold PB Electric oil-pump operating potential will be set 
to 0, the electric oil pump 8 will be stopped (S206), and hydraulic pressure supply by the mechanical 
oil pump 7 will be performed, that is. electric oil-pump drive control means 1 0b will usually be in a run 
state. 

[0068] In addition, while a driving source stops, for example, when the drive of the electric oil pump 8 
is stopped, there is a possibility that the clutch oil pressure PC 1 may become low from the oil 
pressure PX required for the oil pressure control of an automatic transmission. Then, if the oil 
pressure by the mechanical oil pump 7 goes up to extent which can maintain the required oil pressure 
PX. the 2nd predetermined rotational frequency threshold NB is set up so that the electric oil pump 8 
may be stopped. 

[0069] In the gestalt of the above operation, although the driving source applied the drive control 
device of the oil pump concerning this invention to the hybrid vehicle which consists of an engine and 
a motor generator and explained it. if it seems that oil pressure is supplied not only by this but by the 
electric oil pump, and an oil temperature changes, this invention can be applied. 



[Translation done.] 
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7^y:f<ommmm&s (d 
[0 0 12] t£^. ±tz:t]yap^(Df^mt. mmLMM 

[0 0 13] 
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mw]-r^<^x. m&mm\zii'mx$>^mm^m}i^-r^'h 

[0 0 14] mim.2\Z^:bif.%mzi^^ii. 

[0 0 151 iS*S3»r«S*^5gCJ:Si:. «»i:^'f 

;i'7i?>y*ffii)i-rsfcje>©mss^£«tiii&-r«/'«y7^u©« 

jE^r^ttib. w^vv-^)<Dm.^t.m^t.\z^'5\^xm-&. 

f^S!l«ffi€r, ^}^»-&S^©?fiJE®»ICjJJS;S*t6JE«r«l 

-e, 09^«^m«©a;fb»r.k o/ty ^ru ©mffi**^Yb-r 

^^-g-Tfe, A->;^5=-';©«£EIC}^S-r, «i!j:t'f;U#> 
bT«lifr-5 J: p trf -5 CI t Ai-t?^ 

[0 0 16] si*JH4tc#s*%^»cj:st, c&mm 
jBE*i8ut-rs*ii»ftt, e»^iSffi©^3s«i^jceM-r-i> 

T, tftS©^^b;&:t*»ci6ie.r> M;l«^Jil^t«S^-&$n 

«ffi*tti&L-. ^m^^^%<D^%\ze&m:ii.m^^mm 

[0 0 17] l«:^iS5lC^-5*5!BgicJ;^t, j2J^>S:» 

n-5©T, es(ii£3Sts©ttffi*!is^g©*jE*i, 
mwM.y^mzi:^m.wk^x^is.\^i(i')umr^x%. 

«BE€r#ti^b. *JlS«^S*©^^lCiii.^;S:ttffi*JfH$ 
[0 0 18] lf^]S6tC^-5*!?BgiCJ:-5t. ffilftaidi 

i ©)^)i«© A^«Hcffii(j;/j Srejg-r ^ X > >&D:^: 

M^-rs©T. ^:-^'©ffi»I^ra*Jtlra-r-5Jlt*<T? 



( 4 ) 
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[0 0 19] 

(M/G) stcto-^fiKsnTfet). ^<ommti\t.. e 
Wi^m.mi:mm'^\')v^^>n-9 (t/o 

[0 0 2 01 OViT, ift^i*««UroViTS»C»t>T 

iJi^T^. 0 2«*|gBg$igfflb#-5.eit!)^j^««|5& 

s^-rsT, (a) «e«)^ji«8«5©xy;ph>0, 

(b) it^<Di^Wimm. X$>^. 02 (a) iZ^-TJiO 

G) az/t-^' • (M/G) 3J;0Dyi/ 

TBS!i;^j*«eM$n«A:^llli 3 7 *;&LTV»S. K« 1 

h;P^3>M-^'4{Cl8IS-r-5«l««:t-1';i'Jp 

[0 0 2 1] y^:^^^'J^-V3.x-> hgi53 1 «->>y;p 

:^^^^'«J^i'3 2 t^^:/JPbfX:t>7'^^^'U^-\'3 
3 7!»^e.>^fK$nTViS. M>'>rjP:r^^^'U=^f-V3 2 

•y->^ii'Si, u>i^^-¥Ri, s.tx^:n?.^^-v»r 
0. i:rc. g^^:/;i'tfx:t>y^^^'U^-V3 3«. -y- 

e- :t > P 2 >>y:^:-V R 2 Idft^-T^ tfx 

:t >P 3 J; ^ JC3^:Jtt'-&=^r^ U C R*^ 

7'7^^'U=^^-V3 2, 3 3i;:*jilt*3 0. ^-ti^n-y- 
P2tt— «£»ciPie-r«>J:5icaiesnTv»-5. so 
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[0 0 2 2] :/^-=^^gC3 4«> 
T:/^-^B2AtES8$nT:feO. Sfc, *'J'>5'H7 

r/'^ir 3 9 tt;^:/7-r >*^bT=^^-v U-V'CRicigie 

LTV^^. HIC, U>y=^^-\'R2»C"7>'i7x'r^9-;/9^ 
F2*«:ft-SEbT*5 0. W)>if^^R29S-Mii^-7.t. 
(Dmz\t-XV—^B3t^it^\^X\r-^^. Sfc, ^9^5^ 
gE3 5«. :7;*^>7-Hi7 5.;/g^c l&n^^^'f W'i'h:^^ 
•;/^C2&<i;^T43»3, y— Hi? 5 •y^'C 1 «> 

[0 0 2 3] wmmmm4 Qit. xti^siii^^fs.^^ 
iwzw-fT\zmm^nrzm2^4 3\zmm^tix^r). 
z:n^f&imRiff^2mt. y^^yru>z^^}m its. 

4 5 1. 4 5 r*^ 5,75:^11 3 ttt-&1i-T, M® 
^3^«lr«|£$nTVi.2.. ^bX. feS<J^jStS«4 0 

-»:/;i/:/^4^^'U^ir4 1. 42^&WLX;feO, 

+-V'U-\'CR3tU R 4 A*-«cfc]S«g-r« 

»C, •9->=^^-¥S3. S4l^±*i-#:»C]Si^L.X, ->>y 
y>^'f :/<D^-V^*;^figbXV^^. MIC, U>i>'=^i' 
R 3 *i;<7 ^rS' H U T/^^^^i^ 4 6 Jcili^ bXA;(jSB*M 
^U. *fc=^^-\''J-V'CR3&rX>J>iy^-\rR43i«W*?S 
iift5Mj£^-\'4 7JciSiKbXViS. I5»c, «J>i^=^^-V 
R 3 i:— ^■y->^irS 3, S4tCD^lrUD3'<l/'^' h 
^yy^CSib^^^V. ^tz-i^-^>=^^S3 (S4) 
*<:/w-+B4fcXjffii:»jhb#, *>-D+-\'U-frCR4 
f)i-ru-^B 5izTm^m±L'n^. :in\zj^f), msi 

[0 0 2 4] »3||l|*«|^-r«5^w7rl'>->-V 

^p^esoa. T^^dr— :;^5 i**ux*t). Sl^—t. 
5 1 Jr«ttrf2Mj^^i' 4 7 t^t^-r-s^^^i' 5 2 d*H^^ 

nXVi-5. 5^7-5^— X 5 1 ©rtgBlr«x7^-V' 5 

3 RZ^tE.:^-*)-^ H ^-l' 5 5 . 5 6 UXA^O 0 
teeffiC3£«f^nx*5D, fe^tJ-'f H=^^^d^e 

4 5 1, 4 5 r*<®IS:$nxViS, :itHZJ:K). ^"VS 

2d^^otHie*t. ftigf h;i'i'Jwjfct*&bxi)-is$n. 

*^4 5 1 . 4 5 r i:-ffVX&^<DWS^\Z^m^tl^, 
[0 0 2 5] tJUX. *i»^3S«8^5©f^I»;^&, S2 
(b) lr^-rf^il)«lC?f^oXSi?g-r-5. Ijt (1ST) 
t^^Xtt, ^^t^-h'i^^y^C 1. '7>'>ai'fi^^<v 
5^F2RC^>^W-=^B5 3&<«S^f cnjCit), ±^ 
jg*8^3 0«, l5^t7S:0, Ki«i£(Hie*«;?7>:7>i5'^-\r 
3 9. 4 6 i:ift-iyxwi^mmm 4 OlZ^n^V >if=^^ 

R 3 gi<MiS-68i^4 0 it, ZfU-^B 5 

irj:?)=ir-v'j-V'CR4*<i?±$n, imytm\z$>r). m 

tZ^^^mm 3 0 OMj^ lHie«. ^©I^jt^^l 4 0 I' J; 
OSEJCMitSnx. iE-LX^-\'4 7. 5 22fct/5^-f7r 
U^i^-VJl/^BS 0*^UX*tt4 5 1 . 4 5 rlCgM 
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[0 0 2 6] 2m (2ND) 7 "7-^^7 7 

y^CKOn. :/^-+B 2*i^g-g-r-5i:^^»r, U 

wi^mmm4 o zru-=^B 5 ©^r-s-icj: 0 1 jst^n 

(0 0 2 7] 3i« (3RD) «S8Tftt. ±gg3t«|«|3 0 

:c^{7^y^F ii}^m-^vrz±m2mi^miimc-c$> lo 

i:, •t}->:^i-VS 3. S4*iH^$n. U >i^=^^-VR 3d^ 
?,0|piett 2 Jiimea: LT+A- U i'C R 3 ^Ul:'? 
seo T^^iifitm 3 0 © 2 ^tSMiitllSI 4 0 © 2 it 
S»ggSttt«|5^«cT?3 3t*«»6.tl-5. 
[0 0 2 8] (4TH) «(|g7?», ^^3£«l«|3 0 

DTfafeD, i'M3*ttl«l4 0tt, :/^-=lrB4*«fat-r-5 
t^tcuoy-f i^i' hi^^-y^csdi^g-g-r-s. j:©« 20 

V>if=^^rR 3 ii^>^^ S3 (S4) d^aiS 
LT. P^y7:^^:J'U^-V4 1, 4 2 dt-^f^Bfe-r-Siti^ 
I5I<Et;&:«. tlE^T. *^^««|3 0©23ttffif^3t« 
#|4 0(Djti^ (3)$) *t«-&3nT, t»353S««5^ 

[0 0 2 9] 5jg (5TH) ^^^-H^'^ 

tt3 7®|nIfe*iU>y^-\'R lBLDf-tJ->^-VS 1 
ej^Snx, i^M«S«3 0«. ^irJir^-y h 3 

{^m^-r^mmm^tu^. i'j^i^ta«$4 o«, 30 

Ti3t). ti£oT±^it«a«3 0©33t (it*g) tfiJ^M 

«!t«4o©3ig mm) Aiffi^^nr, g»;^Mtti«i5 

[0 0 3 0] «3l (REV) «fiiT?«. ^^-f l^i^ 

B5*t^-&T-5. ^^mmms 01Z&-D 

TK. »jtliI*E*«^»?aiSn. Sfc@iJ|fjg««|4 0«. 
r'" ^ B 5 + ^ U ^ C R 4 d^ffilHlte^^ |6] iC 

3 0 <Dmi^tmi$^mmm4 0 © 1 MEtedm-g-snx. 

[0 0 3 1] i&*3, 02 (b) trfel^T. X 
g^F 2JCf^oTU>i^^-VR2«:H^-r-&. 2m, 3 

x-ri7^-;/5^F ucf^oT-y->^-vs 2 <£@^-r-&. 
[0 0 3 2] O-rfV^T, i6i&.um&m6\z'o\,-^xm3\z 
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[0 0 3 3] H3{C3^-rJ:^lC, «l«^:t'f;i'^>:/7 
tt. ±ai©X>v?>2&aJ^— ^' • v'x^l^— 5'3trJ; 

(KT, TATFJ ) SRtaib, >^5'f-VU- 

-lE-bT^^'f >JE*VXaLT;U->7 h/\*;u:/6 2^ 

-:h6 7 iOATF-tKALTttHiL. l^^lcy^-fV 
V-a.7;W->:7 hA*;i/:/6 2lC?t&JEESr«i^-r-5Clt*<Pl 

•:fm\zmm^m^vx\,^^. 
[0 0 3 4] —is. vz:3l7;u->7 Yn)Vf&2\t, m 

;^«-=?'-i7;i/5'7hWt— 6 2 aA«H7'r:/ (D) U 

^v'Jci^:? h $ 1 rii— h U k-A;w:/ 6 3 »c 
:/6 3«, ^'^•^^"c iffl}iffi7'<:7 5^3.x-:$'6 exyc 

1 ffl»jE7^^^X-^' 6 6 »C]*a-r-5?ftK±Jt 

iftjE-fe>-y-i 4S:tx^-r^:=Fa^©ttia-fe>-y-i 

^•;;^fflJE (ttffi^dffll^gOiftJE) Pc i tATFCDM 
[0 0 3 5] ^V»T?> 

®iw^ejc^viTH4ic»oTia?3-rs. mAvt^^m 

-C*-5. ^4{C^-rJ:5»r, X>i?>2^^:— • v^x 
^^-^'3i:«ggi^3nT;feO. x>-:;>2«CiD^:- 

• e^x^u-i' 3 <DiB»**Bitg-c** ^-i' 

• v'x^U'— ^'3ltJ:0x>v'>2OS;i(i*«Blfii-C$)^ 

}^fjt^z.ii. ■sLMmzwm-r^z.txmWi-h^i^Qmz 

^^VX\i!,tir^Z.L. i}^nl^t.1S.^^o\zm^^t\X 
:fe»3, h;Pi'n>A-;5'4{C^o?ffiii;'j*iA;'3Sn-5. 

m.V)Vi;^yn-3' A\zx^^riit.wMi:h\t.. ±.^\^tz 
nm&mmm5\zKij^nx^m-^ix, jfhs^©**^!^ 

TVi-sffljisd^ais® 6 \z^&^m.^-r^^o\zm^-&n 
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■fe>-y-i 4*iiHis:$nTViS. 
[0 0 3 6] :t'<ji'^>-:f<Dmmmm&mi\t. 

10&*UT^0. KfellBISClOtt. ^-^'-i^x^l^ 

-^3. msi^^ }Vif^>-:f s . ms-ny^-^) i itcMb 
ft, x>>?>2o(5iesc*«fea-rs(HiejSc-fe>-y-i 5 

•fe>-tj- 1 3 <Di^^i^Wi\z^-^\,^xmm.mmmm. e ©jftja 
T$j^«i-r§fc«e>co}t&ia^»#si o a Kama 

2s.(y^[Hies:-fe>-tJ-i sicio^^fem^nfc^ibaiifiieia: 
mismmi o bt. m^^^u i i©«ffi*«iffi-r 

S/'^«>7^U«JE^ai^®l 0 c 20 
[0 0 3 7] t^-r^V^T, Sifj^j^^CDttJE^ffll^eeiC 
It -5 iftJE t Sg« i <DM«&CXiSia t «i)j:t-f ;i/5t? > y 

m. (b) «iftiai:«i!j:t<;i'#>:/©f^S!j«]Et©M 
«S*^fiei?0T*«. S5 (a) 4'5c91Btt?A 

[0 0 3 8] 05 (a) tC*-rJ:^»C. fftiSTA , 30 
SfSffiP^:ATF®8SSQtttf5S>«rtfcei|bTV^^*^ i 

^•r^fttf>\z>^m-v&^mBifiPx tr*s©T, jftiST 

[0 0 3 9] «i(i:t-<JU#>:/8«. fflftmjIV 

Qa *iiej®T?$>^*i^«f^i!)«JEVA tiitaQB 

— «©i£JS7S:fSJEPx *^#^tl^. -r^<h, as (b) 
ic5^-rJ;5tc. }ftiaTimi!j:t-f;U7t?>y®f^B!j«JEv 

Mtt±tB*iffliaBi oir*e)*^i;je>ste$tiTij»j. f^ib so 
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nsMm^^ \ 0 b«, Kv-^yM^^Mt-'Sci.tT?, 
fflja«i»^ei 0 atcj:o^asnfc«iaTjcs-:?viT 

[0 0 4 0] 'M.\Z. if-^mz^^-t^ )]^if^>-f(DWMiU 
WSei©^ffiHCOViTS6JC)»oTittig-r-5. 06 tt 

-fPu-^^-V-Qib^, Ui^. BI6J::^-re«ijlif?jfc 

•y=y^\%. rOFFj *iX>v'>2X«^:— • v'x^ 

;StiTV>SCli:«:^b, roNj d<x>e^>2B:Z/^:— 
• v'x:?^^-^'3*t^jr^Sf±-r-SJ;oJr®IfflisnTV» 

:t>r-5t, Umt:7.^-hh (S 1 0 0) , K^fflltt 

[0 0 4 11 s-r, MWSB 1 0 «, m^iixcty h;na 

*ij»frs (S I 0 1). «ai^«jl:^^fT«^tr*5ViT 
x>v'>2X«*-rJ' • v^x^lz-^SCf^e,*^ 

*<^bT;feo (x\tmzmmvT^r)) , iBi!jai<i?± 

■V$>^ib^^i)^^mm-r^ (S l O 5) . x>v'>2X« 
• e^x^l^-:^ 3 0i:-^e.*^*tKi!lbTV^-5«^ 

©Tf. i^'yy^mS.Pc . «II2©^^ISMPb 

-f;i'#>y8€r^±b/t«ffiT (SI 0 6) , U^-> 
■rs (S 1 0 7) . 

[0 0 4 2] i^*. *^IJfi©J^^J':feViT«, ir'yy^ 
fSJEPc 1 €:jttffi-fe>-tM 4lCJ;0«l»-r-&©-C, 

\z, i^^-y^c KD^-^iziis-^fiiAmPx ^mi^r^z. 

ifc. ttM©^^b;&i:lcJtfj?.-r, 

[0 0 4 3] ddT. MiLfSXn-;; h;PggS;fS:fJrS-^ 
V^TX>>?>2S,yt:E-^ . >7x4^V'-^' 3*i*lC<^± 

a:*ij»fb (SI 0 1) . {/"^y^mmPc . *tmi©B)f 
^ESMPa £iTT*S*^S*^^^J»f-r^ (S 1 0 2) . 
x>v'>2X«t-^' • >'x^V'-;5'3*t^?ii:-rSJ:5 

»ceiffli$nfcii:«T«. gx>>'>2x«^-5' • -:^x 
;i/7t?>:/7 fc^'irir^^ihsn^©-?, -zj^o. ^^ms 

:t'f;i'7l?>7'7lCJ;SJftJE*«^>«rirKT-r-5fc«?)lC, ^ 
ift£EA«^^)-Jr^oTViS©T. i7 7y^mS.Pc , 

i©^:eeflfiiPA £t±T?&r), mwi:i-^)\^^>:/mwim 
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II 

m^mi 0 blCJ;0«B(iSC;:t-f;W5l?>:/8*«fihbfc« 

m-v'j^->T^ (s 1 0 7) . 

[0 0 4 4] itSXT-y^S 10 0. SlOl. SlO 
2. S 1 0 7&|ftO®LTV»«rair, ^'^y^^JftJEP 

0 2»c*v>T^»$n-5t. ata^^^eioa 
«jEv*^m-r-& (s 1 0 3) . ^LT, mm^t-^ji^^^ 
it&b (SI 0 4) , oso. fi«j:j-'f;i/7i?>:7-8*ffi» 

[0 0 4 51 -t-©^, SSX>i?>2Xtt^-i' • 

UV^tmWiLX (S 1 0 1) , i'5'v5^fflJEPc 1 i)^f^ 

2<Dm^mmPB £t±-c*s*^s*^**!istiT-r-5 (s i o 
5) . mm2<Dm&mmPs «, ^lo^jeeaMPA j; 

s (s 1 0 7) . «et?T. mmm (x>vf>2at^^- 

, ■Sift:*- -f > :/ 8 »c J; 0 i Sd^iStS wfEftJESfliSg 

ttut?. *«i**^ji-r ±i2««i::r'f;i/7j?>y8ic 

-^-LT. X>i?>2X«^:— 5' ' v'x^l/— 3'3 30 

n, ^niC^Ui7 5-y9^«ffiPc 1 *i-h*<D. 
^mmPc I *^ll2©^^Eg<iPB ti±»';S:-5i: (S 1 

0 5), mw}^^ )\^^>ymwiMm^ski ob \t{^W}m 

EE*0ICLT (SI 0 6) . 0*0, ;i'Jp>:/ 
8*<l?±L-r, U^'->b (SI 0 7) , ±|Ejifir*fT 

[0 0 4 61 -r^-^ViT, ±SEM«*K6S.Z^0 7tCtt>o 

mm^'i^^mKowm^^-rmtr, (a) ttigi!ii[g|i?± 40 

7 7i^S*-r5'< A5^A'-h. (b) «^7-y?ttJES 
5^-ri"f A5^^— h. (c) ttmSj:t-i';pJi?>:^©«EE 

[0 0 4 7] S7 (a) {C^-ri;3IC, B^.^tOJC^Vi 

T, ®[i!iai<?ih7 7i^A«OFF-tfab-5«-&lctt, x>>? 

t;:) ffi»bTv^-s©T (s 1 0 1) , mm.'g:-t^)i-f^> 
zriijmmLxiiD. m? (b) ir^-ri^ic. eiiia! 
)i'^«iftjES«?aigsi;itts&^ns^7-;/5"a£EPc . *^ 

S2©3f^HffiPB <fcOt>i«V^MTIiS-<r-^©«lffiPY 50 
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ic«t3#^nTViS (S 1 0 5) . m? 
(c) iC^r^t^tC, «gf):^-1';U7t?>^8®fPS!jmjE« 

OTabO (8 10 6) , ip-fe, ^«f!):t-f;i'5p>:/8tt 

[0 0 4 8] t 1 triiV^T, X>v'>2RO^^:-3' 

• v^x^l^-^'Sdt^tJc^^^b, 0 7 (a) ir^-r«fc5 

jc. isi!iasf?±7 7y*iONjc;^si: (s 1 0 1) , m 

H7 (b) lc^-rJ;-5{r, C^^y^mRPc , *^*^1CD 
fiff^gSfllPA W±{t«IJ*^nTVi-5 (8 1 0 2) , -^-b 

tt^^irJCT*^'?. t 2 IC^V^xm 1 W^^KMPa 
«TJC;&:S (S 1 0 2) . -r-Si. mjrt-fJU^^yfB 
mmVt^mi 0 b», JAM^A^g^l 0 ai:<l:0^^b 

fcttMTlrS-rfViXSS (b) lc^-r<k^?S:v-vyM<& 

#Mb (SI 0 3) , m? (c) ic^fjc^jc, mm^ 
bT, ^«S!i*<;w5i?>y8*tBi(jsn* (s 1 0 

4) . 

[0 0 4 9] mm:i-'i}i-^>y8izi^mm&v^ 

©1 0c*V^-v7^>; 1 KDmR^^mLT. 
MCS^V^fcSffi (««Ix.«Va > Vb , Vc ) \Zl3.^^ 
PfcMA-y-T^U 1 10«JE*5^3.-5^-fMWb, 
D, «i!i:t'r;i'#>y8JrJ:-2>?ftjEco«J&*iit^g;ifftJE 
Px Jc<tJ#$n^J:^tc^^bfcf^i(j«JEVlr®ffil-r 

-enjcio, A-y^^u 1 io«jEci6)f>-r, it&ffM 

[0 0 5 0] 0!I^«X>i;>2*tJgSjb-C-r<* 

±.m<D^'^ts.mm (s 1 0 3, s 1 0 4) \z^r>m 

7 (c) 4'{cii^T^-r«i(i:t-i';u7j?>:/f^i!jmffiVc 

*^«S&^n'&, Sfc, «aix«x>e^>2?5:t*<^^lci;0 

i77->5"}ajEPc 1 \^ms.mm\z a^y^^cKDm-^ 

iZ) iJJSTSSjffiflEPx S:#4it&-rSfc©T*0:iS:*«e, 
>y8(^ft?^*M'>-r«)e:t*^-e#-5. ^nicio, « 

m:t^)Vt^>y8 ©«i(j^:-^'M 1 ©t8»m;'3€:igE'>b 

8:s.y:il»)^:-i5'M 1 (Dm{\.it^f^±-^^^::tTb^-c^ 
MIC, «s()^'rjp#>7'8«)ftm^M^-r-5c5-i?, 
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mXli^J\-C:f^Jy K*:«HC*5ViT«, ±^<D^v\zm^ 
[0 0 5 1] ^e-<D«. 07 (b) lC^-rj;p»C. i7y'y 

< ;i'7p > :/ 7 ir J; -D TSo T fcjftjE*«7S < ;^ o T*^ e> 
y7lrJ;»3SoTViSJftEEAi^5J-CT*«0, 

Jci9:^$ nrv^s. 20 
[0 0 5 2] «Si:t-i';i'7}?>y8»cJ:t)iftffi*itt 

m2©m^KfiiPB 35^^1CD^^HffiP,v ctDfeR/T 
©^^IBMPb ^S^Sclt mm^t-i )Vi^>zf 

mmPA tf^2(D^^mmp^ t^mvm\zm^vx 

*>. ffil&ai<9±7 5^*«ON©«^-t?l|l®Elf^E8#P 30 
A trS-^ViT««i:t'f;P5l?>:/"8SIBl!lb, KSdag^jt 

:7 7^^d«OFFCDtt^TS2©^«gg®PB ItScfV^T 

tt^-cmi():t-f;i'#>y8*<SoTf?±$n^c:t, x 

[0 0 5 3] t 3 »C;feViT, 07 (a) ICS^fctP 

10 1). -r^t. 07 (b) Rzfmi (c) trs^Ti 

i'^-y^^ttJIPc . *S«iE::=*--<;l'7}^>:/7;^^ 

TiftjEPx j;o±#r-5*^ ^2(^m^6a<sPB icau 
TVi;fevi©T (s 1 0 5) , mm:t^ ji^y^i^mms. so 
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*5V^T> ^7-y5"}ftJEPc . *«m2©^^BS<iPB tA-h 
(S 1 0 5) , «i!i:^'f;i'7t?>7'f^«I«JEV«: 
OlCbT. •iiai:^-f;i'#>y8$^?±L (SI 0 6) , 

't(Dmt. mm:^-f)\^-^>zf7iz^^m&mi^iimt> 
[0 0 5 41 fs.:^, m^ntmsimiimwi-r^hmzmw} 
^^an'^^^ST*s^ftffiPx ^0i7^y^ms.Pc > a^^s 

iC:i--f;i'3}?>y7lcJ:S«iffi*<jJJS7iiftJEPx ^fSifr 
[0 0 5 5] £;l±0|lig(DJ^^(C:&V^T», SlbllglC^ 

:/\zmii&-snx. ^wuiSim'&mi^'r^h<Dxs>tntis! 
n(Dh(DxhJ:VK ±fi^m<ommz^\f'^x\t, 
mwcA^-()i^>:/7 iz^ K)^±-r^iAEEi!)m&mmm: 
g6c«^i&$n-5©T. K»as*<f?±$n, m.m-i-^)v 
i!^>f8<o}imifi>Jimi$.m'^\z. mWi-^-()Vi^->:f8\z 
^^^mmmw^m^-r^^o\zt^z.ti)^x^. 
\z^^x. ««i:t-i';i'#>y8o^?«f€r«i!>-r-5;:t*« 

[0 0 5 6] t3ViT?, ±.wmi&<Dmm^-m$es.\^Tz.n 

m<Dmm\z-z)\^^xm\z'B'^xmm-r^, is.^. vx?<d^ 

[0 0 5 7] ±^®<t5»c, ««iC;:t-f;i'#>':/7tt, 

^itswj^mmom&mm^m e jciffiEE-fe>iJ- 1 4 ^sa 
ia:b;ia:<T'b. ^^«}ftjEE-fe>iJ-i 4**i2l9:Tr€r 

Nt. m^^^)Vi^>Zf7RZfmW}^^}V:^>:/8\Z 
^K)mi&^ti^i7^y^ms.Pc I ®H«J:0, Jt 

tam 1 (Dnm<Dmm\zii\-f^f^ 1 s^t^^ 2 ©m^Egffitc 

«»:i-'f ;U5p>:/Kl!i««ffli*i5: 1 0 b«. 
KW)M[5iteS:NicS-:^ViT«S):*-'f ;i/3j?>:/8 SKSftX 

[0 0 5 8] :^'f;U/R>:/coffii()$diai^Si©K 
fttsiHFest N cstj < ICO v^T0 Tia^gr 

^. 0 8«:t-r;u/R>7'©ffiiij©iiiigai©ffii(jasi5ie 

ni>-:fcomW}mm&m 1 cc»ffiS)ji!si5]te«:N icscf < sap 
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•v-h. (b) itmmm^^^'t^-r^^-fi^^^'-h. 
(c) iti^y^y^mm'^^-r^'^A^^-h. (d) « 

•5. 

[0 0 5 9] i-r, 4flffliscio«, wmmt^^ix^t 
(S2 0 0) . mmum^tii±:>-*)-i 2iki^^^^-t.> 

<D^^RZfmimt\zJ:^mii.(D^^tmz^r). ATF 
(DSSaQtffiJEPt«H^*t^fbf -5 (05 (a) # 10 
fig) . «MiC*'f>»W'l^>:/7©ATF©SSSQ 

[0 0 6 0] 09Jr^-rJ:5lC. ^^tOtC:feV»T, 
iWS<§»±:7 5>/*«OFFT*-5«#Jr«» X>S7>2X 

lilbTVi^W-C (S2 0 1) > «tftiC:t'f;P7j?>y7 t> 
KKbTViS. -r-5i:> H9 (b) irS^fi^lC, e«i 

lEie^JC*Slt$nT*0 (S2 0 5) . H9 (c) \Z^ 

^nrvi^o ^(onusb. 09 (d) jc^-ri^tc, 

>:/8«{?±L'$n-5 (S 2 0 6) . 30 
[0 0 6 1] ^^tllC^V^T, H9 (a) lC*-rJ:5 

\z. x.y'jy2mS'^-i'''Jx.^\^-i'3i>m\z^ii 
•r^j:io\zm'm-^n^ii. mwimw±y'y^\t.omzu 

D, E»jM^?±7^yON-C*-5t*!l»r$tlS*i (S 2 
0 1) , H9 (b) RCX (c) \Z^-r^'o\Z. X>S?> 

tA±T?&0 (S2 0 2) , l»«a::*-'f;i/:1t>>^7lCJ;S 
}ftJE**^»»C«-pTV^«fcJ&, i5'V5'^«JEPc . «^ 
lORlfteKfilPA eA±JC|6Jt^nTV^.5. -?-bT, X> 40 
>'>2S.D:^:-^' • 'JoL^l — ^Z1)'imzW±t^^'0 

irSd^SfsnTVisro-r, t 2 tc^v^xiBSIiasiHils^: 

0 (S 2 0 2) . ifc, i7=7y^mS.¥c , fe#>!?«CT 

y^mmmm^WLi 0 b«v-yyM«:#figb (s 2 0 

3) . 09 (d) \z^-rj^o\z. mm-t-i jvif^yf^Wi 
nmvam^-^n-c (S2 0 4) . mm^^)Vi^>-:fs 

[0 0 6 2] ^*5. ±5fiL/fcJ:^IC. «if;:^'f ;i'3p>:/ 50 
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y^^USJEi^ffi^ei 0 c*V\*-y5^U 1 10«JE€:^ai 
Vb . Vc ) \zis-^^o\zW<'y'r^) l 1 ©«JI*5^i 
©«i&A<ii:>S;5:ttflEPx lcjt^$n-5i;3»r^^bfcf^ 

irjtie-r, ^m.um^w\z&mfs.^s.Fj, sss^^ltki 
[0 0 6 3] vicT)^, ±.)&<DMm<r>mmiimmz. 

2 0 3. S 2 0 4) ICJ:»3S9 (d) '¥\ZW^-^^tm 

«x>5?>2i^if©i^JcJ:Dttia**±#b. iftiSTB . 
X«Ta T&n«, 0 9 (d) 4'«6ST5^-r«i!j:t'f;p 
#>:/f^i!i«ffiVB . xttVA *i«tit&$ns. cj^ 

ii;yv'fC\<D^^\z) iJJ^T*SjftffiPx 

Tf^s. -lE-nirit). •^iii:i--f;i'jj?>:/8®««it-^^ 

«i!i:t'f;i'7i?>y8 2fcr/:«»i^:-i5'Ml©Jt^^4 

(onm^m^p-r^o-v. mm^-oi^^yzfs'^/bmit'r 

-:?i^^-3^3©e»i^ra&igiin-r^^:t*«-e^, -?-n 
t^i^oT, *S5;»©r6i±, s^^:^;^©BflM. ^*w«gtr 

•5. 

[0 0 6 4] -lE-©^, 09 (b) RZfi (c) lC^-rJ;P 
SafiiISlHieSScNttOi:;teoT<iSf±-rsi:, i7^y^ 

[0 0 6 5] i&*5, m^itmm^^-()i'^^yy7\zj:r) 
•r«t» g[«ft^-<;i'>i?>y8ic^^^*«*i;, sfc, 

^fiffiM^^t-Y ;U7i? > 7 fc J: o TSo T V»fcaJE*<& 

5=^fflffPc I *«g5»JE^W»CjJ:>Miia:}ttJEPx iOfc^K 
;a:oTb*5. ^CIT, ^»:t-f;i/^>y8CfP»!i«JE 
VSr«i^BIJ&-r-5fcie>©mi ©R>T^(5Iteg:HfiiNA 

*^0. A^-P. ^i7 7y5^iftJEPc . d^JSffiPx ^JtJtT 
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[0 0 6 6] ^fz. «»j:t'f ;l'7|f>7'8lCct0fE&JE*<St 

m 2 ©^^iHiescKfiSNB 1 <DmMm^S(.mm 

|g2C0H)f^lSflSPB *imi©R^^HMPA ctOfcBlrfe© 
A*<^2©3f^BBMPB *i®7L« Jit «|&:i--f 

fct$-g»'N>g">^©%^Srg&V^TV^-5. SIC. 10 
ysSrKSdb, K»2i<l?±:7 5iy*iOFF©«^T^2 

20 

[0 0 6 7] t 3 Jr*3ViX. 09 ( a ) JC^f J: ^ 

2 0 1). t^t. m9 (b) Sl^J^ (c) \z^-rj:o 
. «, ««*^'f;P7i?>y7®Ki(it«i(i*-f;p#>:/ 

lHiefScN*t^2©^^lHiei8cB8fiINB JWT-C*oT (S 

2 0 5) , ^^y^fftjEFc » ttl62©^^Ea 30 

-f;u#>y8ic»-cJ<fffijE»ci»3, eib^i^«a«jEi^ic 
>:^7icJ:S}ftJEtt3f^i^rajin*ii5TiE:-fe±**D, 1^ 

t 4 lC*5ViT, Bi»j^lHiei^N*im 2 ©R)f^lEie&M 
MNb KA±l'75:t5T (S 2 0 5) , ^^y^i&mPc i 
Aim2C0B)f^Ea<iiPB ttilri^iSi:, mW):t^ )V:ii>y 

bx, mwi-t-ov-t-yzf&^^iti. (S2 0 6) , 40 

SCrt-f Jl'7R>y7lcJ;-5Jftffi#tif&*<fTi5tl. oSO. ® 

[0 0 6 81 ?&::fe, m?i.\mwim'i»±'r^i:mzmw} 
mm\ziB^-c$>^m&Px J:Oi;^ y^i&&Pc . 

B \t. a^^^-f Jl'#>:7'7lcJ;SttJI*ti£JS;^f4JEP 
X S:«titX^^Smit±*^^i:««i:t-fJHI?>y8*f? 

[0 0 6 9) £4±O^Jfi©JgtiC;fcUXtt» 50 



z.n\zm^-r. nm-t-i )\'i^yzf\z 
[SiSwffimTiia^] 

[01] *fg5g»cfiii2>*ss©iKif)**^-r:/pyi7^st 
m. 

[02] *^?^lC®ffl$n^eiJi^jt«!|:^5*^-r0 
X, (a) \t^Wi^W^m5<K>X'r)Vh>m. (b) « 

[H31 «lffi«ffl^e©fftJEIiI8S*a^-r-l35^lilS«lliS 

0. 

[04] *%5aJC«SS:4-'f;U7|?>y©ie«j*!lSlSe&3^ 

[05] i6jai«»:i-'r;i'jH>:/®fPi!j«ffii©lifi5* 
^-r0X. (a) K?E6}aicSt?Vifc»JEEt8S&i©K« 
^^■rwm^. (b) ««iMt«»i:t'f;U7i?>y©f^»j 
«JE<!:©ll«g**rtft?S0. 

[0 6 ] :^%m\Z%^-t-( >y©ffii!i*!l?!igB®IW 
ffllSrStt"^ a— ^'•V— h. 

[0 7] Jc«S5 s :i-'f > y ®ffi«jia?SSe 1 ® 

ifiiw&ii^-r0x, (a) \mWim.^±y^if^^-r^-( 

(c) tt«l!i:r'f;i')i?>y©«m«*5S-r^"f 

[08] •^-( )V'^>zf(DmM}Ummm. 1 ©e»jigiHife» 
mz^rSKUm^^-tyu-^^—h. 

[0 9] :t-rjw#>:/©K«i$«®^gi©ffii(jasieies: 
Njcs^<feiffli&^-r0x, (a) 
*a^-ri'<A5"^-K. (b) «Bi!ias@ei8:*^-r^' 

'fA^-V-h, (c) \t.i7yv=^^m^^-r^-i L.^\- 
-h. (d) ««i!i:^'f JU7j?>:f©«JEfflS:a^-r3'1'A 

2 Kiijai (x>v'» 

5 gifj^afit (awj^)i«ifli) 

6 gtf)S^]£«S (tAJSm^S) 

8 nm^-i )\^-^>:f 

1 0 a fftia^^^e 

1 0 b mm-t^ jva^yzfWMiUm^Wi. 

I 0 c y 5^ u «flE«im^s 

I I nv^^) 

3 7 A;'3tt 

Pc . #tif&$n«faEE (.i/^y^ms) 
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